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. $0$ (multiplier ideal)
, 90
[E], 2000 [La] . - ,
80 , Hochster-Huneke [HH] (tight closure)
(test ideal) , 90
, $P$
([H1], [S2]). , ,
,
. , [HY] , $\alpha\neq 0$
$t\geq 0$ ( ) $J(a^{t})$
, – $\tau(a^{t})$ ,
$P$ .
$P$ $\tau(a^{t})$ , – \alpha t-
. , $P$
, $0$
. , $\tau(a^{t})$ $J(a^{t})$
, , $0$ $p\gg O$
. , $p>0$ ,
. , Skoda
, $a$ $n$ ( ) $J(a^{n})=J(a^{n-1})a$
, $0$ $P$
, $p$
$\tau(a^{n})=\tau(a^{n-1})a$ [HT]. 1 ,
.
Skoda $X$ $L$
$R(X, L)$ , Smith [S1] [$H2|$ :
$X$ , $L$ $X$ ,
$\omega_{X}\otimes L^{\otimes\dim X+1}$ . ,
$0$ Mumford ,
$L$ . ,
$p>0$ , $p^{de}$ $L^{\emptyset\dim X+1}\otimes F_{*}^{e}\omega_{X}$
Munford ; cf. [Ke].
1550 2007 45-63









$F$- ( $F$- , $F$- ) ( /klt, /lc)
$P$ .
. $X$ $p>0$ , $x\in X$ , $X$ $L$ ,
$L^{2}>4$ $x\in C$ $C\subset X$ $LC\geq 2$ . ,
$D\sim_{\mathbb{Q}}tL(0<t<1)$ $ord_{x}D=2$ $\mathbb{Q}$- $D$ , (X, $D$) $x$
$F$- $c=fpt_{x}(X, D)\leq 1ct_{x}(X, D)\leq 1$ . , (X, $cD$), $x$
$F$- $F$- . ,
$\{x\}$ (X, $cD$) $F$- (center of F-purity)
$\Leftrightarrow\forall\epsilon>0$ $x$ – $D’$ , (X, $cD+\epsilon D’$ ) $x$ $F$- $A$ $a$ ,
. , (center of $\log$ canonical singularities)
. ,
. , $\{x\}$ (X, $cD$) $F$- , $x\not\in Bs|K_{X}+L|$ .
, , $x$ (X, $cD$) F-
( , $\tau(X,$ $cD)_{x}\subset$ Ox $x$ ) , $\{x\}$
(X, $cD$ ) $F$- $Aa$ , . ,
$p=chark\equiv 3$ (mod 4) , $Speck[[x, y]]$ $xy(x-y)(x+y)=0$
$D$ , $fpt(X, D)=(2p-1)/2p<1ct(X, D)=1/2$ , $\tau(X, \frac{1}{2}D)=m$
, (X, $\frac{1}{2}D$) $F$- $D$ .
, ,
.
(X, $cD$ ) $F$- wild , $D=0$
Aberbach-Enescu [AE] , $F$- $R$ , $X=SpecR$ ( $D=0$ )
$F$- $\mathcal{P}(R)\subset R$ , $\mathcal{P}(R)$
, $R/\mathcal{P}(R)$ F- .
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Mu $1+_{\mathfrak{l}}\backslash p^{(}ter$ lde $a1$ es $\ovalbox{\tt\small REJECT} R0\iota$) $\Rightarrow_{\rangle}^{a}it$
$\ovalbox{\tt\small REJECT}_{\backslash }R\mathcal{P}\ell)\neq^{\backslash }\rangle a_{C\ll}\alpha r_{C^{\backslash \backslash }}^{\llcorner}|R$ I
4# (N( o H\alpha
Gmdwake $\S_{cAoo1*\Sigma_{C\iota enc\mathfrak{e}}^{\backslash }}$ ,
Tohoku $u_{\mathfrak{n}_{1vets_{\mathfrak{l}}^{\backslash }\{f}^{\backslash }}$
$(ckr. 0)$
$X_{\backslash }\prime \mathfrak{n}orm\alpha|\mathbb{Q}-60re\backslash Ste\grave{\iota}\eta$ varletty $\int h$ , $ck\alpha rk=0$
$\underline{c}Ox$ : $|d\backslash eat$ skea\dagger







$.E_{\mathfrak{B}’}$. $\textcircled{0} k(0\iota^{t})_{\backslash }1\mathfrak{n}k\S ra\backslash \}\gamma$ closd $\grave{\iota}iea1\underline{C}$ OX









$\mathfrak{a}=(\mathfrak{r}_{\iota_{r^{\backslash \backslash }/}}\cdot X_{A})\subset R$
$t^{q\text{ }}$ . $b_{}Ae\backslash e\mathfrak{m}ent_{S}$ .
$\Rightarrow$ $(( $b^{\{}$ ) $–$ $\mathcal{T}(C^{-1}$ ) 01.
$AC_{0}$. $(br|a\mathfrak{n}\sigma\backslash ,o\mathfrak{n}-Skoda’sA\mathfrak{m}$ . $)$
$X\backslash ||_{0}t^{+er\mathfrak{m}1Y\backslash at}\backslash$
$)$
$\mathfrak{m}$ as $Abo\vee \mathfrak{e}$
$–>$ $\overline{\sigma\iota^{n}}\underline{C}$ $\alpha^{\eta-A+\mathfrak{l}}$ $(\forall\eta\geq 0)$
$\overline{m^{\eta}}\frac{C}{A^{\{}t}@\cdot(0^{T}\iota)=\oint(\mathfrak{a}^{\eta})^{--}$
\eta -\mbox{\boldmath $\lambda$}+1 $\gamma(\pi^{A-t})\underline{c}\mathfrak{a}^{\eta-\lambda\star I}$. ,
$\underline{P+ofSkoda}’\backslash$
$J \int|$. $Yarrow\cross$ ’. $(ot\aleph S0(.$ $\sigma\not\in$ $(\cross,$ $\mathfrak{m})$
$\mathfrak{a}\cdot 0_{Y}=\alpha(-Z_{L})$
$e\backslash \cdot--|\cdot\bigoplus_{1}^{X}q\cdot e_{\grave{t}}$




$arrow(\wedge C)\otimes O_{Y}(2.Z)aarrow C@Or(Z)arrow \mathcal{O}_{Y}arrow 0(Q\cross)$
$\otimes \mathcal{O}_{Y}(\ulcorner K_{Y/x}\urcorner-A\cdot Z)aM$ hreak up $\uparrow h$
$sAori\mathfrak{e}xac.\}s\Re utY\kappa\epsilon s$
$H^{\grave{t}}(Y,0_{Y}t^{\ulcorner}K_{Y/x^{1}}-\grave{\iota}\cdot E)--0$ $(\dagger>0, l\geq 0)$
$H^{0}(Y, C\emptyset o_{Y(^{\ulcorner}\ltimes}Y/x^{1}-(A-1)Z))arrow H^{0}(Y,$
$O_{Y}(_{KY\int\chi-Az))}^{\ulcorner\urcorner}arrow 0$
$r_{(01^{2-1})^{\oplus A}}^{11}\infty_{(T_{1},\backslash \backslash \cdot,\mathcal{K}_{\lambda})}sur_{l}*(\alpha^{l})||$.
:. k( ) $=(K_{t,\prime} \cdots \text{ _{ }})\oint\cdot(0t^{\mathfrak{g}- 1})=\alpha\cdot\wp(\alpha^{A-1})$ . $//$
$\ovalbox{\tt\small REJECT} L$ : ample $9^{1}\cdot@^{e\mathfrak{n}.\uparrow \mathfrak{n}v\mathfrak{e}M\mathfrak{b}\backslash esA\Re f_{\theta^{\eta}}\cross}$
$\mathcal{F}|\backslash cok\mathfrak{e}re\mathfrak{n}+skeaf$
$H^{\grave{\iota}}(K,$ $*\emptyset L^{-\grave{\iota}})\simeq 0$ $(\grave{1}\succ 0)$
$\Rightarrow\ovalbox{\tt\small REJECT}\backslash ,$
$8^{e\mathfrak{n}}\cdot by3^{1_{0}\ltimes\backslash }secb^{\backslash }o\eta\S$ .
( $M\mathfrak{u}\mathfrak{m}brd\acute{s}$ levauaa)
$O_{\backslash }\backslash \backslash V-arrow E^{0}(X,$ $\llcorner)$ , $v\Phi 0_{X}-*L$ ’. $sut\iota^{\backslash }$ .
$=>|<_{0SZ\mathfrak{U}1}se\mathfrak{q}$ . $1S\backslash$ $ex\mathfrak{a}c+$ .
$\Rightarrow H^{0}(X_{l}$ \yen ) $\Phi H^{0}(K,$ $L^{m})arrow H^{0}(X,$ $\oint\Phi\llcorner^{m})$ $(\forall m\geq 0)$
.
$\ovalbox{\tt\small REJECT}@L^{\mathfrak{m}}\backslash$. $8^{1}\cdot 3^{e\backslash }$ . , Y $>>0$
$–>H^{0}(\cross, \neq\Phi\llcorner^{\text{ }})\emptyset \mathcal{O}xarrow\#\text{ }\llcorner^{w}$





$\supseteq$ $F_{P}$ (not $\mathfrak{n}ec.\mathfrak{n}or\mathfrak{m}a\{\mathbb{Q}-$Gor.)
$F_{R^{\iota}}Rarrow R$ $Frobe\mathfrak{n}|us\backslash \mathfrak{m}ap$
$\tau-p\mathcal{K}^{p}w$
$F_{R}^{e}.\backslash Rarrow R$
$)\backslash$ $K\mapsto X^{f}$. $(t’.=\varphi^{e})$
$[[$ $\circ fl1$
$R\ovalbox{\tt\small REJECT}\subset_{\geq R^{1\prime\iota}}$ ; $x_{*}-$
$H’.R-\mathfrak{m}od_{\mathfrak{U}}(e$
$F_{M}^{e}=F_{R}^{e_{6|_{M\backslash }}}.\text{ }4=R\text{ _{}R}$ 4\rightarrow R\sim $=:F^{e_{(M)}}$
$\mathfrak{r}arrow t\emptyset$ $=:K^{t}$
$N^{C},$ $M$ : mdu{e
$N_{M}^{[}.\backslash --1_{b}(F^{e}(N)arrow F^{e}(M))cF^{e_{(\cup)}}$
$Ic$ $\iota$. $\backslash \iota dea|$
$\Rightarrow I^{Liota,}.\backslash =I_{R}^{C 1}=(a^{\varphi}|a\epsilon 1)RcR$
De. $0\neq\alpha CR$ / $t\in R\geq 0$
$N\underline{c}H.$, $s\backslash bmod_{\mathfrak{U}}|e$
$N_{\aleph}^{s\phi_{\underline{C}}}H*\backslash o(^{\{}rightarrow+\grave{|}\lambda h+$ $c(_{0S\mathfrak{U}R}0\}N\grave{\iota}\eta M$
$tS\backslash d\#b_{Y}’$.
$Z^{e}N_{\aleph}^{S01^{*}}\Leftrightarrow 0\neq^{\Xi}C^{\epsilon}R$
s . $c0\iota tt^{\urcorner}z\ulcorner$ } $\underline{C}N_{M}^{T 1}$ 1 $F^{e}(M)$
$+0_{\Gamma}\alpha|\backslash$ t- $=\varphi^{e}>>0$ .
1 $CR$ ! $\backslash \iota ieq($




$0\neq^{3}C\epsilon R$ s $c\Re^{\ulcorner}\#t^{\urcorner}E^{*}=0$ $\backslash |\eta F^{\epsilon}(M)$
$k\forall_{t>>0\text{ }}$
$\ovalbox{\tt\small REJECT}$ $U(=R$ $(ot+=0)$
$\Rightarrow 1^{*R}=T^{*}(\supseteq 1)’\backslash +^{\backslash }|s^{h\dagger C^{\}_{0S\mathfrak{U}\aleph}}}[H_{0C}kster^{-}$ Huhekel
$R\backslash \backslash p- re_{8^{\mathfrak{u}\mathfrak{l}_{hV}}}\cdot g- L--1^{*}$ , $\forall_{I^{\underline{c}}}$
$R’$. $–>R\backslash \backslash$ F\leftarrow
$\Rightarrow R^{1}\backslash \mathfrak{n}ov\mathfrak{m}\alpha \mathfrak{l}$ & $Coke\mathfrak{n}- M\alpha\omega \mathfrak{u}\mathfrak{l}a\gamma$
’
$\aleph_{\aleph}^{*0\iota^{t}}\gamma_{N}$ $o_{\iota\gamma_{N}^{t}}^{*\alpha}$ .




6 c Crk ., $reducb^{\backslash }o\mathfrak{n}\sigma$} $\mathfrak{a}\Rightarrow N_{M}^{*t^{t}}--N_{M}^{*m^{t}}$ .
$O\ni\{\underline{<}t^{J}=>N_{\text{ }}^{\text{ }m1}\underline{\subset}N_{\aleph}^{*\mathfrak{a}^{t}}$ .
$Det-T*_{M_{-}}\backslash$ ( $Q_{Q\mathfrak{n}ev\cdot\alpha}|_{1ze}^{\backslash }d$ s\neq $\backslash \iota dea\mathfrak{l}$ )
$\in=\oplus E_{R}(Vw)$
e $m-*R$




$T\Delta L$ $R\backslash \backslash \mathfrak{n}or\mathfrak{m}a|\mathbb{Q}-Q_{0\Gamma}$ . $\Rightarrow$ $\tau(\alpha^{+})=\sim\tau(\mathfrak{a}^{+})$ .
$\textcircled{1}’C(O(^{t}\mathfrak{b})$ $\supseteq t\cdot\tau(\mathfrak{a}^{t})$ .
$Olb\underline{c}0|$ $–>\prime c(t^{\{})\underline{c}\tau(\sigma\iota^{t})$ .
$b\subseteq \mathfrak{a}.\backslash r\mathfrak{e}duc\}_{\grave{|}0\eta}\phi\alpha\Rightarrow.C(\mathfrak{b}^{t})=c(\sigma(^{k})$ .
$\textcircled{3} t\leq t^{\gamma}-->$ $(\mathfrak{a}^{t}.)\supseteq$ -c $(\alpha^{t’})$ .
$\text{ }=(X_{I,},..X_{\lambda})$, $–>$ $\tau(\mathfrak{a}^{p}b^{t})$ $=T(01^{A-\downarrow b^{t}})$ . .
$R$. $R.\prime F^{-}oe_{8^{u\downarrow qr}}$ $\Rightarrow$ $\overline{o\iota^{n}}\underline{c}$ $\mathfrak{a}^{\eta-}$ +1 $(\forall m\geq 0$ )
$+d*Aky$ $.\subset$
$(_{\Rightarrow}^{\mathfrak{a}^{tA}:}\mathcal{K}_{1}^{\_{x}}t^{e\bigwedge_{\backslash }}\cdot(-)by\mathfrak{m}0\mathfrak{n}om\iota a|_{S}\backslash$
ilt $x_{t_{l\text{ }}}\cdot\backslash \cdot‘ r_{1}$ $*de_{@}$ .
$tA)$
$E\epsilon M$
X $\epsilon 0_{H}^{*\sigma\iota^{A}}rightarrow 0\neq^{\Xi}C^{\epsilon}R$
$\sigma\iota\sigma C 1.(\lrcorner\llcorner w-l)$
. $c\mathfrak{N}^{tAZ}^{8}$
.
$=0$ $t_{C}$ $\forall_{t>>0}$ .
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$\Leftrightarrow 0\neq^{s_{C}}\in R$ s . $C\mathfrak{N}^{t(A-t1}(\mathcal{K}_{\grave{t}}Z)^{*}=0$ $(^{v}t--|_{\prime},\cdots A)$
$\Leftrightarrow 0\#a_{C^{e}R}s_{\backslash }et$
$\mathcal{R}_{\mathfrak{i}}Z\epsilon 0_{1(}^{*\alpha^{A-1}}$
$\Leftrightarrow$ $z\epsilon o_{w}^{*\mathfrak{a}^{A-t}}\backslash \cdot\sigma\iota t$
$\Rightarrow$ $-[(\mathfrak{a}^{R})=\tau(o(^{A-1})\cdot\sigma($ . $//$
$T\Delta_{L}(H,Yosh\grave{\iota}d\alpha)$
$F_{1\cross}\backslash t^{\xi}R\geq 0$
$R^{\backslash }f\backslash 0\triangleright\Uparrow\backslash a($
$\alpharightarrow Gore\mathfrak{n}s\{e_{l\wedge}^{\backslash } ess. ft_{\iota \mathfrak{n}1}\backslash \backslash \}Q\}_{YP^{e}}/kl*a\uparrow\cdot k=0$
$0\neq\sigma\backslash CR$




$\underline{R\mathfrak{m}k}$ $Ct\underline{C}\ovalbox{\tt\small REJECT} k$
$t^{\mathfrak{e}m\mathfrak{w}}|$
$g_{e}R_{\grave{t}}\backslash oca$(, F-h \Im . $(\geq-\subset(R)=R)$
$cR$
$+p+(01)\overline{\sim}S1\Lambda p(+\in \mathbb{R}\approx 0|C(\text{ })=R\}$
$t\mathfrak{a}’\backslash P^{roP}^{t\vdash}=>f_{pt(o1,)\in R>0})$
$Rem_{\tau}$ $+p\neq(01_{P})\underline{<}Ac\{(\mathfrak{a})$ in $t^{en\S m1}$ .
$\lambda ct(\mathfrak{a})=\vdash\infty 1_{1M}^{\backslash +_{P^{\{}}(\mathfrak{m}_{p)}}$ .
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$M\mathfrak{u}\mathfrak{l}+|p\mathfrak{l}^{\backslash \backslash }\backslash \iota er\iota dea(a)ER0^{q)\mp}$ $t$
$\not\in$ I
]\mbox{\boldmath $\lambda$}\acute ‘(t\Leftarrow 1 $\ovalbox{\tt\small REJECT}$ . $\sim 3\lambda$ [, $\ovalbox{\tt\small REJECT}\backslash +\backslash$ 4# $(\ovalbox{\tt\small REJECT}_{0}H\mathfrak{n}r\propto I$
$G\mathfrak{w}d\mathfrak{u}\alphamathfrak{e}ScAoo|0\xi Sc\iota e\mathfrak{n}ce\backslash$ ,
$Toh_{0k}\mathfrak{u}U\mathfrak{n}\iota vers|t\backslash \backslash \gamma$
$TA\mathfrak{m}R.\backslash hor\mathfrak{m}\alpha|\otimesrightarrow Gor.\int \mathbb{R}$
$0\neq \mathfrak{a}\underline{C}R$ , $t\in \mathbb{R}\geq 0$
$\exists\varphi_{0}=P_{0}(\{)$ $)\forall\rho\geq Po$





For $\supseteq,$ neeA $P^{rove}$ ’.
Rp $.\backslash \alpha d$ . $\mathfrak{m}odP$
$y_{\varphi}$ : $\gamma_{\varphi}arrow\cross\#=SPecRP:\backslash$ r$\Re$ esol. $0+01p$
$+\ltimes e\grave{|}\mathfrak{n}_{\grave{\lambda}_{\phi}^{ect_{1V1+y}’}}\backslash 0\}$ Froben\‘itAS $0$}( $|_{oc\alpha\downarrow)cokomo\{_{3f^{0\mathfrak{n}t}}}0$ Yr
$v\mathfrak{a}n\grave{\iota}sk_{|n_{@^{0}}}\backslash ,fcoko\mathfrak{m}o1\Re Yo+\{he+_{0rm^{\backslash }\backslash }$
$H^{\grave{\iota}}(Y_{P_{J}}*_{\varphi}(\mathcal{P}\cdot A_{f}I)=0$ for $f>>0$ (Seroe $v_{an_{\mathfrak{l}sA_{1\mathfrak{n}_{\lambda}})}^{\backslash }}\backslash$
$(\text{\‘{i}}>0, j_{\varphi’C0}.here\mathfrak{n}+ , A_{f^{\backslash }}\cdot \mathfrak{a}\mathfrak{m}_{P^{1}}edtv. )$
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$R_{\backslash }’ nor\mathfrak{m}a$[, char. $P>0$
$D$ ’, $\epsilon H\mathfrak{e}ct\grave{\iota}v\mathfrak{e}\mathbb{R}-d\grave{\iota}\grave{|}S0\Gamma$ Ob $\cross=SpeR$
$\cross Farrow\cross’\backslash |d\backslash$ . on $to\gamma.sp$ .
$F.\backslash$ Ox $arrow F*O_{X)}\backslash aarrow \mathfrak{a}^{\varphi}$ : $\mathfrak{m}0\partial- f\grave{\iota}\mathfrak{n}$ ,
$(_{\grave{|}_{\backslash }C}. X\ulcornerarrow\cross\cdot\backslash t1\mathfrak{n}c\Uparrow orph_{\mathfrak{l}Sm}^{\backslash }\backslash )$
$DA$. $(|_{oca}|)$
$de\uparrow$
$O^{1}(X,D).\iota F-p\mathfrak{u}re$ $\Leftrightarrow$ $\forall_{t=P^{e}}$
$(\#)F^{e}.\prime 0_{X}\underline{F^{e}}Fe*o_{x^{C}}-P*\mathcal{O}_{X}(_{\llcorner}(*-|),D_{\lrcorner})$
$\overline{a_{Sp}|_{\dot{|}\aleph\iota \mathfrak{n}_{@}\alpha s}\backslash }o_{x}-mAleko\mathfrak{w}\mathfrak{n}$ .
$O2(X,D)’\backslash st\mathfrak{w}\mathfrak{n}_{\mathfrak{J}^{1}Y}Frightarrow te_{8^{\mathfrak{U}(\alpha\Gamma}}$




$(\cross,$ $D’)$ : $F-p\mathfrak{u}r\mathfrak{e}$ $\Rightarrow$ $(X,$ $D$ ) $\backslash \mathfrak{l}S$ @0.
$(\gamma_{t\S p}$. $sWF^{-n_{3}}.$ )
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$R\backslash$. $\alpha-Gor$. $\mathfrak{l}oca|$
$0\neq+\in R’,$ $\backslash \iota r\ulcorner ed$ .




(X, $tD$ ) $\backslash \backslash str$. $Frightarrow$ -c $(f^{t})=R$
$\backslash \backslash (\mathcal{P}>>0)$
$(x, tD|)$ $\backslash kaw\alpha mat\alpha|_{0}\S t\mathfrak{e}\mathfrak{m}$ . $\Leftrightarrow$ $k(f^{t})=R$
$(\aleph_{t}0)$ $.\backslash F-P^{\mathfrak{u}r\epsilon}\sqrt str.\overline{\vdash}-re_{8}$ .





$:=S\mathfrak{U}P[+\epsilon R\geq 0|$ $(t^{t})=R\}$
$–s_{\mathfrak{U}}p$ { $t\epsilon \mathbb{R}\underline{\geq}0|(X,t\cdot d\grave{\iota}y(fI)_{\backslash }|$ str. $F-\mathfrak{R}$ }












$(X,$ $D)’$. $F^{arrow P}ure/$
$\searrow+p^{\{}--($
$\mathfrak{n}0+\sigma tr.Frightarrow re_{3}$ .
$(S,$ $w).\backslash re_{@^{4\backslash a\vdash}}(0\mathfrak{c}a\backslash ,$ $\ulcorner-f\iota \mathfrak{n}|\{\backslash \backslash e$
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$O^{1}+\in S$
$Sf^{1/\t}arrow S^{4}sarrow(_{\mp^{1}}s)^{I/\}\{||\}$ $Srightarrow \mathfrak{m}od$ .
$+\not\in$ $]





$\triangleright$ $c(I^{C}$ : $1)\not\in m^{Cl1}$ ih $S$
$\backslash \cdot$ . $R=S\int_{1}$ $\acute{\iota}$ $F-p\mathfrak{u}re$ $\Leftrightarrow t^{C_{1}}’\iota\not\in$ 1 $(*\approx P)$
$s4_{\backslash }F-n_{\lambda’}$
$\Leftrightarrow$ $\forall c\not\in 1$ , $\exists*$




$R\backslash .$ F-pure $\Leftrightarrow$ v-|\not\in [$3





$q\backslash 0\ltimes\backslash @^{\mathfrak{e}\text{ }er\alpha t_{10\eta}^{\backslash }}\mathfrak{o}\}ad\iota\grave{\lambda}^{0^{\backslash }}\mathfrak{n}+b_{4\eta}d|\mathfrak{e}$
$\aleph_{\backslash }^{\backslash }SW00\phi pr0\int^{\backslash }$ . $var$ . $[k,$ $ck\alpha rk\geq 0$ , $d_{1\mathfrak{m}}^{\backslash }\cross=A$ .
$(F^{-\nu^{v\epsilon I}}$
$L:q^{1_{0}b}\cdot\Im^{q\eta}\cdot awp\backslash \mathfrak{e}\backslash _{1\mathfrak{n}\mathfrak{e}b\sqrt{}\{}\backslash$.
$\Rightarrow\omega_{X}$ @ $L^{Qd+[}\backslash \backslash$ $t^{Q\wedge}\cdot by3^{(}\cdot s\mathfrak{e}c$}$s$ .
$c,har$ . $0$ $RQ.ca|\backslash$
$Ae\mathfrak{m}(M\iota x\mathfrak{m}+ord)$
$|\backslash Coh\mathfrak{e}n\mathfrak{n}+$ \sim
$H^{\grave{\iota}}(X, 3\emptyset L^{-\backslash })\backslash --0(\grave{1}>0)\}\text{ }$
$\Rightarrow 3.*$ . $b_{f\S}t$ . $s\kappa+$ .
$\cdot$
$|$
$5=\omega_{x^{\Phi\llcorner^{\Phi d+1}}}$ $\kappa_{0}\ ^{\backslash }1\triangleright _{\alpha r\dot{t}sh\grave{\backslash }h}3^{Rn\iota}$ .
char $P>0$ $(S\mathfrak{m}\backslash |tk_{lSkdQ}^{lSikW}$ $\mathfrak{m}\mathfrak{e}tko\partial\int keel\mathfrak{e}V)$








$\ovalbox{\tt\small REJECT}_{\backslash }L^{\emptyset d+1}\emptyset F_{*}^{e}\omega_{X}$ $arrow L^{\Phi\oint+1}\otimes(v_{x}$




$\backslash \dot{X_{\backslash }}’\Uparrow 0\}k+or\mathfrak{e}\backslash >0$
$b\gamma$ $s_{\mathfrak{e}rte}\vee\infty \text{ }\backslash Sh_{1\mathfrak{n}_{@}}^{\backslash }\backslash$ .
$.\underline{0bs}$ ckar. $P,$ $Farrow\mu r\iota t\backslash y^{+}$ Serre VT $–>3^{\backslash _{\iota}}3^{en}$ .
$K\cross$ $L$
$\sim \mathfrak{n}0^{\cdot}\}hee$ , $\alpha \mathfrak{m}_{P}\backslash \mathfrak{e}$
$\cross\backslash ,$ $s\mathfrak{m}odhsu*c\mathfrak{e}$
$h(A\mathfrak{n}s\iota d\backslash er\grave{|}\mathfrak{n}_{8}+n\mathfrak{e}\mathfrak{n}e\S s$ $of$















\sim CQnkt $fA_{CS^{\backslash }}\iota \mathfrak{n}_{8}.0+(X_{\iota}\frac{1}{\iota}D)\alpha\cdot\}\mathcal{K})=l\mathfrak{r}\}$
$\Leftrightarrow$ ( $\cross_{J}\pm D+$ ’) $|t$ , $w_{t>0},$ $X^{\epsilon}D’$
$ckar_{\backslash }P_{-}D=(xA(x- g_{4}\}(x.\{A)=0)$
;\exists , $\cdot$fPtx(X, $D$ ) $=\perp 3$











$\iota_{(p_{1}stAed\mathfrak{e}f\iota \mathfrak{n}|n_{8^{|\sqrt[\backslash ]{}e\alpha 1ofm_{1\mathfrak{n}\grave{t}}^{\backslash }\mathfrak{m}\alpha 1\alpha \mathfrak{n}te\vdash 0\}}}}\backslash \backslash \backslash$ F-p \nu
a’, $P\backslash |S\alpha pr_{1}^{\backslash }\mathfrak{m}_{t}|d\backslash e\alpha\backslash$ $|f\backslash R\dot{|}sF-P^{\mathfrak{U}re}$ .
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$\ovalbox{\tt\small REJECT} T(A\mathfrak{b}erback- E\mathfrak{n}e\sigma cu1$
$R=S\int_{I}/S_{\backslash }|n_{\S}ul\mathfrak{a}r$ local
Assume $R\backslash s\backslash$ F-puve.’
$\Rightarrow R/p(R)\backslash \iota ss\dotplus r$. $F-\Re\Downarrow\backslash \alpha r$ .
(J. $C$ . $\vee ass\grave{\backslash }|ev)$
$R^{\backslash }\cdot$ F-ptx$te\Rightarrow$ $R\prime_{C(R)^{\tau}}\backslash$
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